Localization of methylation sites in the human O6-methylguanine-DNA methyltransferase promoter: correlation with gene suppression.
Adducts of O6-alkylguanine in DNA that are induced by cytotoxic, carcinogenic or mutagenic alkylating agents can be removed by the DNA repair enzyme O6-methylguanine-DNA methyltransferase (MGMT). Human tumor cell lines that do not express this enzyme (Mer-) are hypersensitive to the effects of such alkylating agents, although the molecular basis of MGMT gene suppression is not yet understood. Previous studies suggested that Mer- cells deficient in this enzyme lack neither the gene nor the trans-acting factors necessary for normal transcription. Methylation of CpG dinucleotides is an attractive mechanism to account for suppression of the MGMT gene; however, there have been reports of both direct and inverse correlations between methylation and MGMT expression. We previously demonstrated an inverse correlation between methylation at a single SmaI site in the human MGMT promoter and gene expression. To substantiate this observation, we examined additional CpGs in the promoters of three Mer+ and three Mer- cell lines, using rare methylation-sensitive restriction sites, and then sought to identify the region where methylation correlated with gene expression. Six CpGs in the region from -245 bp to +225 bp (relative to the transcription start site) were completely unmethylated in all Mer+ cells, whereas in Mer- cells were at least partially methylated. The methylation status of CpGs further upstream did not correlate with MGMT expression. We conclude, therefore, that the association between CpG methylation and suppressed MGMT gene activity extends to sites other than SmaI but is limited to a core region of the promoter.